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Fumio Maekawa*: Stelocarp, a new concept for carpology. 
Appendix. A new fruit classification. 
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t^m'< tLfc^d^' (Fig.l,c), 5 ti~ 


1.1^[^ 41)1. (Fig-1, d)o 5 ^:^(ovuiiferous part) t 

Li 5 tl±hrj:;d>'^fco 
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carp) 4> L 1) o 


(1) ^Pi'CD Brassica h 
Raphanus LO^MS^tMBo 
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ftcoSlift T 7^7 i ^ ^ 

■hmyrmt'fH'^mm't^Mn 
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Fig. 1- Ordinary concept of ovary Cdiagramatica- 
Ily figured.) A and B. Superior ovary, coenocarpic 
and apocarpic, respectively. C and D. Inferior ova¬ 
ry. Black area : cauline part ; hatched area : fol¬ 
iar part except carpel; blank area : foliar origin 

carpels. ^5;3}4®?-M-ffi5s^ ^ ®^' 

B C t D 

C D -c-B:«(c-ep 


hi -oT^Ulf)iL 5 1.ff b 15'7 j: < fg®[JEi-1. 4,M i- 

iP'Lzi'Oogll* 




LX, A B ^j:'^Xl^l,OX'l>l.i®'t*-<^X'l) 

1. 5 o •?:LXTX7^Mi/-r ^'Bt^fiolSi'Cg^Lx^l, i«l)l.Rlii-l:'o 

XX1. (Fig. 2, a) o r 7'7 tSo»lfOB'fc@liLfcli#!Cfirt±Lfc:^»o± 


^LLX^l.gl50'Xl) b ) ■l-£D3fe!C^;5A-«^)OXXl^S^5£:\X(iKaftAxxt- 
>iXo^Lx^tT;h.x< i>fli^x*J)K:^{ir£^7>v'XXv-l:Xo Afpt l, (t 

TJxx< i>» 5 f B gpL-ftiff) A »T:^(DMffliJrifl^^xi-i,®§f b 
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(Fig.2,e) maT-^5A'0'Cv-?)^^>5:gj5^;dJA*!5|cl-i,o B A o3£fli 
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Fig. 2. Ovaries of Brassica Ca), Sinapis alba (b), Raphano- 
brassica Cc&d) and Raphanus (e) Cdiagramatically figur¬ 
ed). Each consists of two parts (A. indehiscent and B, val- 
vate.). 
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^(Chrysophyta) (Dicontomycophyta) K:}s^6Wi^<Dz:SMtBM 
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Fig. 3. Comparison of ovary under new 
concept of stelocarp (c & d) with that un¬ 
der the ordinary carpel-concept (a & b); a & 
c are Brassica and b & d Raphanus. 
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i|if}C 0 ;fxX stelocarp 0 ^J^t#i“X|>b 5 ±fetob#bX, :^® 0 @®i 
LX 0 :^ (siliqua ^ silicula), 3 ^ (legumen) l 3 ;®iif 3 ;aii:lCbX^®^t^^fi' 53 r 
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A new classification of fruit. 


(monocarp), 
(sorocarp) i-f-^o 

(epicarp 

nm'E) 

(hypocarp Pl§# H) 

^oft^oJEogliiS', > 

M, n:l:(DmMm^LfcM'^^tER'B:i5' 

h 'i>t anthocarp([[§■§:+a) 

5 o 5 o 9^!cS- 
^<DSiiS^®;^7yvili!'^S's o llSiJSl 

?) (coenocarp C< 

E) i m^ 



Fig. 4. Dehiscence of the fruits of 
Sophora angtistifolia. Slightly dimini¬ 
shed, 

7 7 0^0S!lh-:/j %^'f'. (d!?L<||4'>) 
<ltLir:g-ii:^ (schizocarp Ii!g.-g:SE) t-f^o A 
E Rif SE E cD^MK'^T^^<tKi~^o i 5 LTMM (coenocarp 

■i^E), (schizocarp [I§-#SE), (apocarp Hg.-g;AE), (^^ypo- 

carp, H), (hyposchizocarp B#-§r SH), (hypo- 

apocarp !§•§: AH) (D 6Sf);di'X'§-?)o 

(mesocarp) 

(endocarp) iV^T-h-h 


a: i ©oftWX'^ ?) ^1^^(apocarp i# 
^ AE) ir^-o 

i L T(t?) t ofc 
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t-r^ o V 6 m^^^MLfMm<DmoMM(^^mt:&i'cmm 

% CD , ^ffcoMKcD i,cDt bx^ i o@L^'€-^{'1s 5, o t LX^t ^ e>v^ ^ 

|l^'^X1t;5:<Xt^i^S+Mto)®X'^.-f-i 1) |g(fg+|g), 2) ^(^+^), 3) m 
0^+1^), 4)'^+ig, 5) ^+12,6)ig+fgt;"j:?,o ^cDmB‘Dmm^±Bo6m^ t 
hih^ ?. o 2, o is ^ ^ 3ji> t 5 ;<5^~ 

El achenium :fyt^i^'7, 7t, 

^r, ^h^coMMLfz 4 >cDit:^y^ 7 ^ X, :^\^(D 4 ,nux XfS glans 

i\<-'l-'5 V , V>7 y , , MM caryopsis 4 , >lcD—gXt#X—S^SrA 

|>5)o 7"4 =cy, -y-y^y^ 7coi^it i: x XA?>o ^ 4>O^M 

sacellus X XX>^i;’o 

E2 sareoeocca El i E3 77., t=^h> ^x'^Vo 

E3 bacca MMt 4>'^^'^fco h-=?h, 

XftX;^ ^^'y y 3 t7:d^h ^o 

E4 drupa 4>\^5o 

stone, putamen tX^^o A ^5^, ■>> / o ±fc-*^®O^^I 

'66^/^®SrfPbTli:®K^/iA;go%'g'tt5bM Pyrena xi)'0Xi5^ f-^', 

^ ^ F o 

E5 sarcodrupa E2 tcMI-t E 4 © fcft ^ X / 

:^r, hesperidium fa; 5 ;?/ 5 i~< 

::$:K^t b x tcM-t-2)o 

E6 acheniodrupa ;|ti y 

t/^, ■VT’^^vy, ;gcD 5i“t^4©icr^ u-, 

vX 3 

|g2a^©a®tMxg< o ^LT^tiit 01 x^fi in'fe±fB© ei~e6 
1 Ell^E61 tLX^to SKJl E31, E41 

Ell mM eapsula t ^ o 01 <D~mWjM t t ^ AXIt:!: 

W4>4^xfif^©mx, iixgi^fB®©w^x^o'c, 

2. i © ^ 4 ><otm^^o 

" mW^$^#©^JX^2,o 01 El~6 oA^xbi'" SE .^T H, 
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SH, AH tCiSlgMIJt LX, fci;tff^:^pyxidiuni 7j:t" 

^yju^ y ^ y „ 

ypl<Di^WMt Lt:^ (X^tMM) legumen, ^ LXO^ 

silique o T A 7 '1 3 ^7 V >7 if)l^^o 

E21 sarcocapsula (D^<D X'iiJJi ^4><^, -^t^', ^ 

t T7"7 =f--Yyit^MMK§l\tl^o 

E51 4><d, ryyf^^ 

. E61 XilJ Jl ?) if) O , 'y o ■ 

SE ^ga^, (mericarp) t\^5o 

SEl schizachenium (El) 

?) if)too TByryyi') v 

H^^l'C^Sbl'o ^ $':;^ftX:9'^XL^^if)R;^^'X'^OX'a:^ samara L^.'^X 
Sft5^|i;^[i^il^L< t> E6, 

El /c;dA'T-fXif)M^i LXl-fco if.©Xffi^ lomentum ;d^'t);So 

t i? A'V ^7 j 5? ^ L h >'^ V :^'•-( n v)S: 5 :d^'-‘'oi'r:A: 

A < » o 5 o 

SEll ft AfaoisiS'f"?) if) o O ^ / i/ 3 ^ n ) Jlfi# 

XRegma 5 o 

SE 3 , SE61 

0 Mxiij JlxS L M L fc^iii-r-2. o 

AE ^(Dm&:Km^i,(D-^m^ fomcle 5 

mKmhti, L 

AE 1 apachenium A >7 ^, ^ >) / A A t"o f" >’ » -fe >-n y 

'7ftJEtt;d.1$rKXg)i)(f:iA (), if d :i '7ftl3jL < ?'7 7 '7 A 

ft?E»,^79"n"ft7Ete^^#?tXA^xi{fil«L,^oSiXjE^Xif)^So 
AEll apocapsula =^7 uy, \- ') 7 7' v, ^ , y^VT-t^Eo :^f4ft 

^7 yy Xftfi< , fifeXftMXA:So 
AE 2 aposarcococca 

AE21 aposarcocapsula if,0, C(d7j7^M7s^<, 7 7- 

tf > T A !^, 7 y X’A Abo 

AE 3 apobacca -y77"A» A A X'7, ft L^ AE X^fxo < 40 

ij] t, E x A ?) 4 O X Aa" Jj? o 

AE 4 apodrupa '7 A 7 7 '7|4ft®<?7M^^"ffiJf:XS’‘^. AAA ^"XftTE 

.Je±X^()A;d4'.2,o 
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® CD ^ ^ (Table of fruit classification) 

(monocarp)- 

(epicarp) E' -^^- 

Ccoenocarp) E- (schizocarp) SE-(apocarp) AE 

@ (mericarp) @ (follicle) 



' 1 


2 

mm 21 

E 

El Achaenium 

Cannabis (^:^) 
Polygonum 
Stelocarpic— 
Raphanus 

Arachis 
(Nux, Gians) 
Castanea • 

( Caryopsis) 

+ aGraminae 
(Sacellus) 
+cKMirabilis 

Ell Capsula 

CMI) 

Camellia 

Lilium 

Stelocarpic— 
Monotropa 
(Legumen) 
Leguminosae 
(Silique) 

Cruciferae 

E2 Sarcococca 

Rhodea 

Aspidistra 

E21 Sarcocapsula 

mmm: 

Impatiens 

Parabenzoin 

SE 

SEl Schizacheriium 

Borraginaceae p.p. 
Labiatae 

Acer 

Stelocarpic— 
(Lomentum) 
Mimosa 
Desmodium 
Raphanus p.p. 

SEll 

Schizocap-sula 

Trochodendron 

Illicium 

(Regma (55-ii:^) 
Geranium 

' 


AE 

AEl Apachaenium 

Ranunculus 

Liriodendron 

Clematis 

+a;Fragaria 

AEll Apocapsula 

Magnolia 

Spiraea 

Aconitum 

AE2 Aposarcoco- 
cca 

Stauntonia 

AE Aposarcocap- 
sula 

AEebia 

Firmiana 

H 

Hi Cypsela 

. 

+oiCompositae 
+<3!Abelia 

Hll Hypocapsula 

/ Aristolochia 
Visotrema 
/Macrodiervilla 
VWeigela 
Melastoms 
Campanulaceae 
(Stelocarpic ?) 

H2 Hyposarcoco- 
cca 

(Pepo) 

Cucurbitaceae 

Carica 

H21 Hyposacro- 
capsula 

Punica 

+a: Asaraceae 
Ecballium 

SH 

SHI Cremacarp 

Umbelliferae 

Galium 




AB 

AHl Hypapacheni- 
um 

Calycanthaceae 


AH2 Hypaposarco- 
cocca 

( Cinnarhodium) 
Rosa 
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(hypocarp) H 


(sorocarp) S 


E3 Bacca^:^ 

mM) 

Vitis 
Lindera 
Stelocarpic — 
Monotropas- 
trum 


SE 3 

Stelocarpic— 
Styphnolob- 


AE3 Apoba- 


Schisandra 

Kadzura 

Phytolacca 



AE4 Apo- 
drupa 

Menisper- 

maceae 

Rubus 


H4 Hypo- 
drupa 

Cornus 

Helwingia 

Maesa 

(Poma) 

Pyrus 

Eriobotrya 


H + a) antbocarp +a 


dehiscence 




Rhodotypos 


H5 Hyposar- H51 H6 Tryira 

Pecan . 

Aucuba Juglans Juglans 

regia +aPterocarya 
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AE 6 apacheniodrupa hZLit: ^-p^-rzf^o 

AE61 t a 

H Ti\L-^li±±^(D'K^ B. (hypo^) 

hyposchizocarp SH ■1=T{S^'n^ 

hypoapocarp AH 

H 1 cypsela ^ • '7 7 t> -'> ^ ^ l i H 

MU i ^ -tu ?, o 

Hll T{S:^M hypocapsula ^ -r / 7. X'i!' f-111 ^<^7 t, ^ 

S©{lAffifcoi^X^pff L Kh^o ^ 3 
(^^<&M'<3h^5), y:^'y>'^tmKWti^o 
H 2 T'S:^:!: hyposarcococca X^tJX^ pepo {MMt iv^'of') y M, ^■'°-^''°-¥o 
H21 hyposarcocapsula d^^MljfCif'7 n , -Tjvrt^ > 

wt'T7mK^<^itT'yy^^') o 
H 3 T'^'^:^ hypobacca -t'^r, 

H 4 hypodrupa Tif, o Poma 4, 

^KA^o ty, f)m<^j:<, t" p icm'^'CftSfc 5 -t 

1^0 ^ X±^ !J 3 

H 5 T^^M^Mb.yposarcodxupaT^^ol^±‘^Mii6 4>OiC'<;^y>r'>Ay"J>io 
H 6 i-^ipB»2>S9^fe:^tryma it^ti75', ;r-7'V^5, /J^^Ofil^LX 

y"ju ^ a 

SH hyposchizocarp t’L'Cl'tMMM cremocarp SHI \TL'^^o -fe 

^iPt, Ay o 

AH T'fu^^:^; hypapocarp {cft AHlThypapachenium Kn'^ 
AH2 hypaposarcococca cinrarh- 

odium / -f 7 o 

sorocarp <0 X < tctXit 
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Resume 

1) Besides the ordinary concept, I got a new idea of carpel concept, 
to which I named stelocarp concept. 

2) Under this concept, the ovary consists of two different parts, one part 
is canline origined carpel or carpels (stelocarpel) and the other, foliar 
origined (carpel, sensu strict.). 

3) Examples may be found in Cruciferae {Brassica and Raphanus), Papa- 
veraceae, Leguminosae and Ericaceae (Monotropoideae). 

4) An attempt was made to classify the types of fruits under some new 
ideas, and the results obtained was presented in the chart. 
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